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STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the FCX Washington Site in
Washi ngt on, Beaufort County, North Carolina, chosen in accordance with the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Anrendnents and Reaut horization Act of 1986 (SARA) and, to the extent practicable, the
Nati onal Contingency Plan (NCP). This decision is based on the adm nistrative record file for
this Site.

The State of North Carolina concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by

i npl enenting the response action selected in this Record of Decision, nay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This renmedy addresses the principle threat of contam nated groundwater enanati ng from beneath
the Site.

The naj or conponents of the sel ected renedy include:
GROUNDWATER

Extraction of groundwater at the Site that is contam nated above Maxi nrum Cont am nated Level s or
the North Carolina Goundwater Standards, whichever is nore protective;

Onsite treatnment of extracted groundwater via air stripping; carbon adsorption; precipitation;
and i on exchange;

Di scharge treated groundwater to surface water.
STATUTORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedial



action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnent technol ogy to the maxi numextent practicable, and satisfies the statutory preference
for renmedies that enploy treatnent that reduces toxicity, nobility, or volune as a principal
element. Since this renmedy may result in hazardous substances renmai ning onsite above health
based levels, a revieww |l be conducted within five years after comrencenent of renedial action
to ensure that the renedy continues to provide adequate protection of human health and the

envi ronnent .
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DECI SI ON SUMVARY
I. SITE NAME, LOCATI ON AND DESCRI PTI ON
A. Introduction

The FCX Washington Site (hereinafter referred to as the "FCX Site" or the "site") is defined as
an area |located on the western edge of Washington, North Carolina, in which soil, sedinent,
surface water, and groundwater are contam nated by multiple sources. Previous investigations
have indicated that the forner Farmers Cooperative Exchange (FCX) Inc. facility, conprised of
seven tracts of land, is one of the ngjor sources of concern. This facility acted as a farm
supply distribution center which repackaged and sol d pestici des, herbicides, and tobacco
treating chemcals from 1945 to 1985. Five source areas of contam nation related to these
pesticide handling and di sposal practices have since been identified in this area

B. Site Description

The FCX Site is located approximately 1.5 mles northwest of and within the city limts of

Washi ngton, North Carolina, in west central Beaufort County (see Figure 1-1). The site covers
approximately 12 acres and is bounded on the northeast by the intersection of Ginmes Road (SR
1402) and Wi spering Pine Road (SR 1404), Munt Pleasant Canal to the east, wetlands |eading to
Kennedy Creek and Tar River to the south and southwest, and agricultural land to the

west -northwest (see Figure 1-2). A site features nap showi ng the approxi mate | ocations and
limts of the warehouse, nmain chemical burial trench, blending building, and known features is
provided in Figure 1-3

Source area 1 is located between Gines Road and the farm and, approxi mately 230 yards

nort h-northwest of the forner FCX warehouse, and is conprisedprinarily of several snmall to
medi um of fi ce/ storage buil dings and silos/tanks associated with the WB. Gerard & Sons Inc.
fertilizer and hardware conmpany |located at 425 Gines Road. This source area is |located on
relatively flat terrain which has a gradual slope to the south and southwest. |In addition, a
man- nade drai nage ditch, located parallel and south of Gines Road borders this source area to
the northeast. This nan-nmade drainage ditch al so borders both source areas 2 and 3 to the

northeast. Surface water in this ditch flows in a southeasterly direction prior toits
confluence with the M. Pleasant Canal northwest of the O eon Lathan residence (source area 3)

The deed search conducted as part of a PRP search indicates that source area 1 once bel onged to
FCX (Techlaw, 1988). Current operations at this source area by W B. Gerard & Sons Inc
includes the distribution of agrochem cals.

Source area 2 is located between Gines Road and the farm and | ocated 115 yards north-nort hwest
of the fornmer FCX warehouse. The significant site features of source area 2 include a |arge

war ehouse building and a gravel parking |ot associated with the Charlie Tom s Restaurant &
Oyster Bar (the former FCX blending building). A surface water drainage ditch originates in the
sout hwest corner of source area 2, and water in this ditch flows in a southeasterly direction
parallel to the southwest property line and the abandoned Seaboard Coastline Railroad Spur

This drainage ditch discharges into M. Pleasant Canal near the C eon Lathan residence

Source area 3 is |located between Gines Road and the farm and | ocated west of the former FCX
war ehouse and 50 yards north-northeast of this warehouse. Munt Pl easant Canal forns the
eastern border of source area 3. The significant site features of this source area include a
| arge war ehouse building located in the northern portion of the source area, and the C eon
Lat han residence located in the southern portion of the source area, adjacent to the M.



Pl easant Canal. At the tine of the Rl field investigation, residents occupied the |arge

war ehouse. Several snall depressions/drainage ditches are also located in the center of source
area 3 which divert surface water runoff northeast towards the drai nage ditch parallel to Gines
Road. Source area 3 also contains a former |oading dock (concrete ranp), several concrete grain
silo support pads |ocated south of and adjacent to the | arge warehouse building, and a secondary
access road parallel to the abandoned Seaboard Coastline Railroad Spur. The access road
connects the southwest corner of source area 2 (Charlie Toms parking lot) with the paved
entrance road to the Cecil Canpbell Trucking Conpany (ol d FCX war ehouse).

Source area 4 is |ocated between source area 3 and source area 5. It consists of the Ceci
Canpbel I Trucki ng Conpany war ehouse (the old FCX war ehouse), a paved entrance and parking | ot

|l ocated south of the warehouse, existing grain storage silos, a fornmer grain storage silo,
concrete support pads on the southwest corner of the warehouse, and secondary access roads that
surround the warehouse to the north, west, and south. The M. Pleasant Canal borders source
area 4 to the southeast. Water in a snmall surface drainage ditch originating at the former silo
concrete support pad flows in a southeasterly direction between source areas 4 and 5, and

di scharges into M. Pleasant Canal near the waste stockpile (source area 5). |In the southern
part of source area 4 is a nonitor well (WWY1) which is |ocated adjacent to the warehouse.

This well was installed by Wstinghouse

Source area 5 is | ocated south-sout heast of source area 4, and north-northwest of a small
agricultural field and the wetlands. The Mount Pl easant Canal borders source area 5 to the
southeast. Located in this area are the excavated and backfilled main chenical burial trench
and the fenced contam nated pesticide waste stockpile. A small concrete block retaining wal

and gravel pad where above ground storage tanks once existed, are |located on the sout hwest
corner of the fenced stockpile area. |In the southeast part of source area 5 are three nonitor
wells (WW2, WW3, and WWY4) which are | ocated al ong the border between source area 5 and the
smal |l agricultural field. These wells were installed by Wstinghouse

C. Denography and Land Use

The city of Washington with an estimated population of 9,075 is located within a four-nmile
radius of the site. Additionally, there are four mnor popul ation centers located within a four
mle radius of the site. These population centers include Washington Park centered three mles
sout heast of the site, Chocowinity centered four miles south-southwest of the site, Hootentown
centered 3.5 niles east-southeast of the site, and Wharton Station centered 3.9 mles northwest
of the site. Washington Park has an estimated popul ati on of 403 and Chocowi nity has an
estimated popul ation of 624, based on 1990 census results. Denographic informati on was not
avai | abl e for Hootentown and Wharton Stati on which are unincorporated. Current |and use around
the site is primarily light industrial, comercial, residential, and agricultural. Agricultura
fields surround the site to the north, west, southeast, and southwest. A 275-acre freshwater
wetl ands is located further to the south and southwest of the site. The forner abandoned city

dunp is located within these wetlands. |Industries in the area include distribution centers for
trucki ng, agro-chem cal, propane, and manufacturing conpanies related to the textile industry.
Commer ci al operationsinclude a restaurant, grocery store, retail |unber and hardware store, day

care nursery, barber shop, autonobile parts store, insurance sales office, and a DO T. office
located on Ginmes Road north of the site

Resi denti al nei ghborhoods are interspersed within the light industrial/comercial areas which
line the main roads within a three-mle radius of the site. Approxinmtely 11,350 residents are
estimated to live within a three-nmile radius of the site. As previously nentioned, two
structures including the | arge warehouse building and the deon Lathan residence located in
source area 3 are inhabited.



Recreational areas near the FCX Site include a public swiming pool |ocated on Gines Road and a
little | eague baseball field |located east of the National Spinning Conpany. Tranters Creek,
Kennedy Creek, Tar River, and Pamlico River are used occasionally for fishing and sw mmi ng
purposes. Kennedy Creek, Tar River, and Pamliico R ver are classified for secondary recreation
indicating waters of |ower quality (WeB, 1990).

The population in the vicinity of the site obtains its potable water supply fromeither public
water supply wells or fromprivate wells. |Industrial production wells are also located in the
vicinity of the site.

D. Ceol ogy

Three distinct lithostratigraphic units were penetrated during the subsurface investigation
They include the surficial undifferentiated sedinments, the Yorktown Fornmation, and the upper
portion of the Castle Hayne Linmestone

Directly beneath the site lies the surficial undifferentiated sedinents which are conprised of
unconsol i dated sand, silt, and clayey sand of Quaternary age. For the nost part, the dom nant
lithology of the surficial unit is a fine to coarse grained quartz sand. Locally, within stream
basi ns, these deposits have been chem cally and nechanically eroded into alluvium

Theseal | uvi al deposits nantle deeper narine and non-narine sedinents al ong surface waters. The

t hi ckness of surficial sedinents underlying the site ranges from9 feet at M¥03 to 17 feet at
MM 06, and averages 12.3 feet. In addition to naturally occurring deposits, there are |ocalized
zones where clean soil naterial was used to fill lowlying or excavated areas at the site

Bel ow the surficial deposits are the sedinments of the Yorktown Formation. Based on existing
well log data, surficial sedinents gradually interfinger with sedinments of the Yorktown
For mat i on.

The contact between these two units was determined fromlithol ogical variations observed in
split spoon soil sanples and is delineated by a near surface clay unit. This clay marks the top
of the Yorktown Formati on and was encountered at depths ranging from9 to 17 feet bls. The
Yor kt own Formation underlying the site consists of: an upper sandy, shelley, clay; and
internedi ate shelley, sand; and a | ower sandy clay. The thickness of the upper sandy, shell ey,
clay varies from6 feet at MM06 to 12 feet at MW02. The internediate shell and sand unit
varies in thickness from16 feet at M¥02 to 28 feet at M¥01l. The deeper sandy clay unit
varies in thickness from14 feet at MM14 to 23 feet at M¥08. Overall, the Yorktown Formation
varies from40 feet at MM1 to 42 feet at MMO08.

E. Hydrogeol ogy
The FCX Site is underlain by seven aquifers. They include a surficial (water table) aquifer and

si x deeper sem -confined to confined aquifers. A nore formal designation of these aquifer
systens in order of increasing depth is as foll ows:

Surficial/water table aquifer
Yor kt own aqui fer

Castl e Hayne aquifer

Beaufort aquifer

Peedee aquifer

Bl ack Creek aquifer

Cape Fear aquifer



The water table or surficial aquifer is conprised of undifferentiated surficial sands of recent
age. The thickness of the water table aquifer ranges from2.0 feet at M¥03 to 8.0 feet at

MM 06, and averages 4.6 feet. Underlying the water table aquifer is the Yorktown aquifer. The
Yorktown aquifer is sem-confined and is separated fromthe water table aquifer by the upper

cl ayey sedi nents of the Yorktown Formation. This clay is fornmally designated as the upper

Yorkt own semi-confining unit and is continuous throughout the site area. The thickness of the
upper Yorktown sem -confining unit ranges from6 to 12 feet, and averages 9 feet. Belowthis
upper sem -confining unit are the perneabl e sedi nents that conprise the Yorktown aquifer. These
sedinents consist prinmarily of shells and sand. The saturated thickness of the Yorktown aquifer
ranges from 16 to 27 feet, and averages 23 feet. The base of the Yorktown aquifer is formed by
the clays of the Yorktown Formation and of the Castle Hayne Linestone. Fornmally this clay unit
is designated as the Castle Hayne confining unit (Wnner and Coble, 1989). Only the upper
portion of the Castle Hayne confining unit was penetrated during the R subsurface
investigation, and therefore its exact thickness below the FCX Site is not known. Based on site
lithologic data, it is known that the Castle Hayne confining unit is at least 38 feet thick

The Yorktown aquifer is the deepest aquifer that was penetrated during the subsurface

i nvestigation

The deeper aquifer systens underlying the Yorktown aquifer are inportant from a hydrogeol ogi ca
perspective. However, they are unaffected by the site. As a result, these systens are not

di scussed in this document. Additional infornmation on these systens is available in the
Remedi al I nvestigation report.

F. dinate/ Met eorol ogy

The climate is noderate with warmand humid sunmmers, and calmwi nters. Summers are |ong and
quite warm w th afternoon tenperatures averaging 90 F. approxi mately 33% of the m dsumrer
days, and with sea breezes generally occurring around noon to alleviate the inland heat. During
wi nter, nunerous polar air nasses reach the mddle Atlantic Coast causing sharp drops in
tenperatures. The tenperature, however, rarely falls bel ow freezing. The average annua
tenperature for the period 1945-1982 is 63 F (NOCD, 1986).

Rainfall is generally evenly distributed throughout the year with the driest weather usually
occurring in the spring and the wettest weather occurring in the sumer. Summer rainfall cones
principally fromthunderstorns which occur one out of every three to four days during the
summer. Wnter rainis generally a slow, steady rain or drizzle only |asting one or two days
Seldomis there a winter without a few flakes of snow. However, several years may pass W t hout
a neasur abl e anount .

Il SITE H STORY AND ENFORCEMENT ACTI VI TI ES
A Site Hstory

The FCX facility operated a farmsupply distribution center which repackaged and sol d
pesti ci des, herbicides, and tobacco treating chemcals from 1945 to 1985. From 1960 to 1981, an
unknown ampunt of chemical waste in plastic containers and paper bags, generated by FCX, was
buried in an on-site landfill located in source area 5, southwest of the former FCX warehouse
(NCDHR, 1987).

Since md-1986 to date, several site investigations have been perforned at the FCX Site
Sanpl i ng studi es have been conducted by local, state, and federal agencies, as well as private
consultants to FCX Inc. and Fred Wbb, Inc. These previous site investigations, however, have
been primarily limted to source areas 2 and 5 of the former FCX facility (see Figure 1-3). In
Sept enber 1990, EPA initiated this Remedial Investigation/Feasibility Study (RI/FS) to address



all potential source areas and associated contamination at the FCX Site
B. Summary of Previous |nvestigations

In July of 1986, a prelimnary assessnent of the FCX Site was prepared by the North Carolina
Departnment of Human Resources (NCDHR). This prelimnary assessnent indicated that pesticides

in the formof toxic powder and liquid wastes, were buried on-site, and a potential for
groundwat er, soil, and drinking water contam nation existed. The report reconrended that a site
i nvestigation be perforned.

The FCX Site was inspected by the NCDHR, Solid and Hazardous Waste Managenent Branch, on August
26, 1986. Chenical anal yses reveal ed the presence of aldrin, dieldrin, chlordane, DDT, DDE
DDD, hexachl or obenzene, carbon disul fide, naphthal ene, phenant hrene, acenaphthyl ene, fl uorene
di benzof uran, 2-nethyl napht hal ene, and nercury at neasurabl e concentrations. No volatile
organic, sem-volatile organic, pesticide, or netal contam nation was revealed in any of the
five groundwater sanples collected. Anbient air nonitoring during the site inspection using an
HNu di d not detect volatile organi ¢ conpounds (VOCs) above background | evels. |In May of 1987
FCX I nc. enployed the resources of Rose and Purcell, Inc., and GSX, Inc., to study the on-site
contam nation and clear the chem cal warehouse |ocated in source area 4. Chem cal analysis of
one soil sanple collected by GSXin the vicinity of the main chemcal burial trench reveal ed the
presence of toxaphene at a concentration of 2400 mlligrans/kil ogram (ng/kg) and copper at a
concentration of 480 ng/ kg, anong other contam nants (MLaughlin, 1987).

August of 1988, EPA Region IV s technical assistance team (TAT) conducted a site reconnai ssance
sanpling investigation. An electromagnetic survey(EM 31) and a nagnetic survey were used to
identify the boundaries of the chemical burial trenches |located in source area 5 (TAT, 1989).
Soi|l sanples collected near the main chemcal burial trench during the 1988 sanpling
investigation reveal ed the presence of elevated concentrations of DDD, DDE, DDT, Al phaChl ordane
Gamma- Chl ordane, Dieldrin, Phenol, Heptachlor Mthoxychl or

In January of 1989, EPA conducted a renoval action at the site was initiated in which

approxi mately 3000 cubic yards (cy) of contam nated soil was excavated fromthe main chem cal
burial trench located in source area 5. The soil was stockpiled within a secured area in the
sout hern corner of this source area (TAT, 1989).

Additionally, in 1990, TAT collected soil sanples fromthe area surrounding the former FCX

bl ending building (Charlie Tons Restaurant & Oyster Bar) located in source area 2 (see Figure
1-5). Subsequently in late January, an additional 49 cy of contam nated soil was excavated from
the area surroundi ng the former FCX bl ending building. This renoved waste was consolidated with
the previously renoved waste | ocated in source area 5 (TAT, 1991).

In association with the 1990 TAT sanpling investigati on and subsequent renoval action activities
at the site, additional soil sanpling in source area 2 reveal ed the presence of pesticides,
vol atile organics, and semvolatile organics at el evated concentrations (TAT, 1991).

In July of 1990, in response to a report that the permalon |iner covering the contam nated soi
stockpile was torn, EPA constructed a tenporary contai nment berm around the waste stockpile to
prevent potential contam nation runoff, and repaired the torn liner (TAT, 1991). During this
operation, additional buried naterial |located two feet bel ow ground surface (with a total
pesticides concentration of 103 ng/kg) was identified at the northern corner of the stockpile
(TAT, 1991). In August of 1990, a groundwater sanpling investigation in the vicinity of the
former warehouse and chem cal burial trench was perforned by Westi nghouse Environnental and
Ceot echnical Services, Inc. for Fred Webb Grain, Inc. Four 2-inch stainless steel wells were
installed in source areas 4 and 5. Analyses of groundwater sanples collected fromthe



West i nghouse wel |s reveal ed el evated | evels of endrin, 4,4 DDD
C. Enforcenent Activities
The FCX Site was listed on the National Priority List in March of 1989

In October and Novenber of 1988, the EPA and the State of North Carolina joined in |legal action
to secure the remaining assets of the bankrupt FCX Corporation prior to their disbursenment to
the investors. The proceedings occurred within the Federal Bankruptcy Court in Raleigh, North
Carolina. In July 14, 1992 a Trust Agreement was entered, which provided that FCX coul d not
abandon the property at the FCX-Washington Site and that a portion of the remaining assets were
to be divided between the FCX-Washington Site and the FCX Statesville Site. The actua
allocation for the FCX Washington Site was $1, 750, 000. 00.

In March 30, 1992 the Agency entered into a consent decree with Fred Webb Inc. The settl enent
was for $540,000.00, to be paid over a five year period

111, HGHLI GATS OF COWUNI TY PARTI C PATI ON

Pursuant to CERCLA 113(K)(2)(B)(i-v) and 117, the R /FS Report and the Proposed Plan for the FCX
Washi ngton Site were released to the public for comment on April 20, 1993. These docunents were
nmade available to the public in the admnistrative record located in the infornmation repository
mai ntai ned at the EPA Docket Roomin Region IV and at the Brown Library in Washington, North
Carolina

The notice of availability for these docunents was published in theWashington Daily News and the
Daily Reflector on April 20, 1993. A public coment period on the docurments was held from Apri
20, 1993 to June 18, 1993. A copy of the notice was nailed to the public. |In addition, a
public neeting was held on May 4, 1993. At this neeting, representatives from EPA answered
questions about problenms at the Site and the renmedial alternatives under consideration

QG her community relations activities included

I Comunity Relations Plan finalized on February 6, 1991 and a copy was placed in the
information repository.

I ssuance of a Fact Sheet on the RI/FS process in Septenber 1991

Public neeting on Cctober 3, 1991, to discuss the superfund process. The neeting was
announced by a display ad that appeared in the newspapers on Septenber 26, 1991

Public notice was nailed to citizens informng themthat EPA was begi nning the second
phase of renoval activities at the Site

I ssuance of a Fact Sheet updating the RI/FS activities in Decenber 1992

I ssuance of a Fact Sheet on the Proposed Plan in Apri

Proposed Plan Public Meeting for the ground water renediation held on May 4, 1993. The
neeti ng was announced by display ad on April 20, 1993

Notice nailed to citizens and appeared in area newspaper on May 17 1993 announci ng 30-day
extension of public coment period which was extended until mdnight June 18, 1993.



I'V. SCOPE AND ROLE OF RESPONSE ACTION WTH N SI TE STRATEGY

The FCX Washington Site has been divided into units or phases, referred to as "operable units".
The operable units (OUs) at this Site are:

QU One: Contaminated ground wat er.
QU Two: Residual Soil Contam nation

Thi s approach was taken because the soil and source contam nation are being addressed via a
tinme-critical renoval action that is presently taking place at the site. This renoval action is
expected to address all soil/source contamnation to the point no further renmediation is
required.

V.  SUMVARY OF SI TE CHARACTERI STI CS

The Remedial Investigation (RI) at the FCX Washington Site included the characterization of the
follow ng routes of contam nant migration: soil, groundwater, surface water and sedi nment
cont am nat i on.

A Soil Investigation

The Remedi al I nvestigation included a thorough soil investigation that enconpassed the sanpling
of soils within each of the source areas identified at the Site. The results of the
investigation were used to facilitate the four stage renoval action being conducted at the Site.

The actual renoval of contam nated soil was conducted in three stages.

In January of 1990 2,200 cubic yards of pesticide contanmi nated soil and debris were excavated
and stockpiled on Site.

In January of 1992 EPA excavated an additional 2,000 cubic yards of contam nated soil and added
it to the existing stockpile.

The third stage of the renpbval action began in Septenber of 1992, during which 3,110 cubic yards
of the existing stockpile was bagged and placed in the on-site warehouse for storage, and an
addi tional 11,600 cubic yards of contami nated soil was excavated and stockpiled on-site.

The fourth stage will consist of treatment of the contam nated soils stored on Site. Assessnent
of the soils is not given at this tine because Site conditions were altered by the renoval
action subsequent to the Renmedial Investigation. However, operable unit 2 (QU2) will be

i npl enent ed upon the conpletion of the fourth stage of the renoval action. QR will give a full
accounting of the four stages of the renpval action and a conpl ete assessnent of the Site soils
post treatnent.

B. Goundwater |nvestigation

G oundwat er sanpling was conducted at the FCX Site to fully assess the types and concentrati ons
of contam nants present in the aquifer system and to determ ne the extent and magnitude of
groundwat er contam nation with regard to each of the source areas identified at the site.

A total of 18 nonitoring wells (9 two-well clusters) were installed at the approxi mate | ocati ons
shown in Figure 2-1 to supplenment the 4 existing nonitoring wells (WAL - WAWM) installed by
West i nghouse Environnental and Geotechnical Services, Inc. for Fred Wbb, Inc. in 1990.



Sevent een pesticides were found at concentrations significantly el evated above background in
groundwater at the Site. Pesticides were not detected in any of the background groundwater
sanpl es. The range of concentrations for the seventeen pesticides found in groundwater are as
fol |l ows:

Al drin: ND - 0.98 ug/ |
Hept achl or: ND - 2.1 ug/ |
Hept achl or epoxi de: ND - 0. 49 ug/ |
Al pha- BHC: ND - 4.1 ug/ |
Bet a- BHC ND - 1.7 ug/ |
Gama- BHC: ND - 8 ug/ |
Del t a- BHC: ND - 10 ug/ |
Dieldrin: ND - 2.6 ug/ |
4, 4- DDT: ND - 4.6 ug/ |
4, 4- DDE: ND - 0.42 ug/ |
4, 4- DDD: ND - 13 ug/ |
Endri n: ND - 1.2 ug/ |
Endosul fan sul fate: ND - 0.21 ug/ |
Toxaphene: ND - 110 ug/ |
Gamra- chl or dane: ND - 1.6 ug/ |
Al pha- chl or dane: ND - 0.77 ug/ |
Endri n ketone: ND - 2.9 ug/ |

The estinmated areal extent of pesticides in groundwater is shown in Figure 5-2. Mst of the
significantly el evated pesticides concentrations in groundwater are linmted to source areas 4
and 5. There is one isolated area within source area 2 (MM-SH) that shows significantly

el evated concentrations. The distribution of significantly el evated pesticides concentrations
are limted nmainly

to the upper 25 feet of the surficial aquifer. Only two pesticides, endosul fan sulfate (0.21
ug/l in MAF-DP) and aldrin (0.14 ug/l in MM8-DP) were neasured at significantly el evated
concentrations in the Yorktown aquifer.

Seven vol atile organics were found at concentrations significantly el evated above background in
groundwater at the site. Volatile organics were not detected in any of the background
groundwat er sanples. The range of concentrations for the seven volatile organics found in
groundwat er are as foll ows:

Chl orof orm ND - 14 ug/ |
1, 2- D chl or oet hane: ND - 35 ug/ |
1, 2- D chl or opr opane: ND - 390 ug/ |
Benzene: ND - 830 ug/ |
Tol uene: ND - 2200 ug/ |
Chl or obenzene: ND - 160 ug/ |
Total xyl enes: ND - 3300 ug/ |

The estinmated areal extent of volatile organics in groundwater is shown in Figure 5-3. As
indicated in this figure, nost of the significantly elevated volatile organics concentrations in
groundwat er appear to be limted to source area 5. There is one isolated area w thin source
area 4 that shows a significantly elevated concentration. The distribution of significantly

el evated vol atile organics concentrations appears to be limted nainly to the upper 25 feet of
the surficial aquifer. Two VOCs, toluene andchl orobenzene (both at 2 ug/l in MM-DP) were
neasured at significantly el evated concentrations in the Yorktown aquifer.



There were no volatile organics detected in the groundwater sanples collected fromthe private
wel | s.

Sem - Vol atile Organics
Three sem -volatiles were found at concentrati ons above background in groundwater at the site.

Sem -vol atile organics were not detected in any of the background groundwater sanples. The
range of concentrations for the sem -volatile organics neasured in groundwater are as foll ows:

Bi s(2- et hyl hexyl ) pht hal at e: ND - 68 ug/ |
Car bazol e: ND - 10 ug/ |
Pent achl or ophenol : ND - 78 ug/ |

The estinmated areal extent of semi-volatile organics in groundwater is shown in Figure 5-4. As
indicated in this figure, significantly el evated sem -volatile organics concentrations in
groundwat er appear to be limted to two isolated areas within source area 5. There is one
isolated area within source area 4 that shows an el evated concentration of sem volitale
organics. The distribution of significantly el evated sem -vol atile organics concentrations
appears to be limted mainly to the upper 25 feet of the surficial aquifer. Only one
significantly el evated concentration of bis(2ethyl hexyl)phthalate (68 ug/l in MA-DP) was
nmeasured in the Yorktown aquifer.

There were no sem-volatile organics of concern detected in the groundwater sanples collected
fromthe private wells.

Met al s

Five metals were found at concentrations significantly el evated above background i n groundwater.
These five netals and their range of concentrations identified in groundwater are as foll ows:

Beryl lium ND - 21 ug/ |
Ni ckel : ND - 140 ug/ |
Zinc: 15 - 370 ug/ |
Mer cury: ND - 2.8 ug/ |
Manganese: 25 - 9500 ug/ |

The estinmated extent of netals concentrations greater than 2 tines background in groundwater is
shown in Figure 3-5. As indicated in this figure, nost of the significantly elevated netals
concentrations in groundwater appear to be limted to source areas 4 and 5. There are also two
isolated areas within source areas 1 and 3 that show significantly el evated concentrations. The
distribution of significantly el evated netals concentrations appears to be limted mainly to the
upper 25 feet of the surficial aquifer. Only nmanganese (5900 ug/l in MM-DP) was neasured at a
significantly el evated concentration in the Yorktown aquifer.

Two of the private wells sanpled during the field investigation (PW1 and PW3) contai ned
significantly el evated concentrations of zinc. The source of the zinc concentrations renain
unknown. For this reason, the private well analytical data was not used in this study to help
estimate the extent of netals contami nation in groundwater.

C. Surface Water Investigation
Sanpl es of surface water were to be collected both on-site and offsite to determ ne and eval uate

surface water contam nant mgration pathways and the extent and nagni tude of surface water
contami nation with regard to each of the source areas identified at the site. Surface water is



only present on site during rainfall events. There was no surface water at any of the nine
sanple locations at the time of sanpling. Because the presence of surface water is seasonal and
corresponds to rainfall events, the renediation of onsite surface water will be addressed
through the selected treatnent renedy for soils/sedinents. To assess the surface water
condition in the wetlands, the "porehol e" nmethod was used to collect three surface water
sanples. This nethod invol ved diggi ng an approxi mate 2-foot deep hole at the sanple | ocation
letting water seep into the hole, and filling the sanple bottles directly fromthe hole. The
surface water sanpling locations are shown in Figure 5-6. Surface water sanples were collected
at the three wetlands | ocations (SW7, SWS8, and SW9).

None of the seventeen pesticides identified on-site were detected in the three surface water
sanples collected in the wetlands. Based on these findings it was determ ned that pesticides
contamination is not a problemin the surface water of the wetlands near the site. The only

vol atile organic detected in the wetlands was tol uene, which was detected at one | ocation (SW9)
at a concentration of 5 ug/l.

No sem volatiles were detected in the sanples collected in the wetlands. Sem -volatile organics
contamination is not a problemin the wetlands at the site.

Four nmetals were detected in surface water sanples collected in the wetlands. The range of
concentrations for these four netals identified in surface water are as fol |l ows:

Lead: 8 - 35 ug/ |
Zinc: 24 - 62 ug/ |
Mer cury: ND - 0.31 ug/
Manganese: 160 - 1400 ug/

VI. SUWARY OF SI TE RI SKS

The FCX Washington Site is releasing contamnants into the environment. The Baseline R sk
Assessnment Report presents the results of a conprehensive risk assessnent that addresses the
potential threats to public health and the environment posed by the Site under current and
future conditions,assumng that no renedial actions take place, and that no restrictions are

pl aced on future use of the Site. The Baseline R sk Assessnment being summarized in this section
considered the Site risks associated with the groundwater only. The Site risks associated with
the soils and air pathways will be presented in QR.

The Baseline Ri sk Assessnent Report consists of the followi ng sections: identification of
chem cals of potential concern; toxicity assessnent; hunan exposure assessnent, risk
characterization; and environmental assessnent. Al sections are summarized bel ow.

A.  Contam nants of Concern

Data collected during the Rl was reviewed and eval uated to determi ne the contam nants of concern
at the Site which are nost likely to pose risks to the public health. These contam nants were
chosen for each environnental nedia sanpl ed.

Once these contam nants of concern were identified, exposure concentrations in each nmedia were
estimated. Exposure point concentrations were cal culated for groundwater using the |esser of
the 95 percent upper confidence limt concentration or the naxi mum detected val ue as the
reasonabl e maxi num exposure (RVE) point concentration. Exposure point concentrations for
groundwat er are shown in Table 6-1



B. Exposure Assessnent

The exposure assessnment eval uates and identifies conpl ete pathways of exposure to human

popul ation on or near the Site. CQurrent and future exposure scenarios include ingestion of
groundwat er; and inhal ation of volatiles evolved from groundwater during househol d water use.
Further detail and mathematical cal cul ations can be reviewed in the Baseline R sk Assessnent.
Tabl e 6-2 provides the exposure assunptions that were used in the BRA

C. Toxicity Assessnent

Under current EPA guidelines, the likelihood of adverse effects occurring in humans from

car ci nogens and noncar ci nogens are consi dered separately. These are discussed below. Tables
6-3 and 6-4 summari ze the carcinogenic and noncarcinogenic toxicity criteria for the

contam nants of concern

Cancer slope factors (CSFs) have been devel oped by EPA for estinating excess lifetine cancer

ri sk associated with exposure to potentially carcinogenic chemcals. CSFs, which are expressed
inunits of (ng/Kg-day)[-1], are nultiplied by the estinated i ntake dose of a potentia

carci nogen, in ng/kg-day, to provide an upperbound estinmate of the excess lifetine cancer risk
associ ated with exposure at that intake level. The term "upperbound"” reflects the conservative
estimate of the risks calculated fromthe slope factor. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. Cancer potency factors are derived
fromthe results of human epi dem ol ogi cal studies or chronic aninmal bioassays to which animal-to
-human extrapol ati on and uncertainty factors have been applied

Ref erence Doses (RfDs) have been devel oped by EPA for indication of the potential for adverse
health effects fromexposure to chemi cal s exhibiting noncarcinogenic effects. R Ds, which are
expressed in units of ng/kg-day, are estimates of acceptable lifetime daily exposure levels for
humans, including sensitive individuals. Estinmated intake dose of chem cals from environnenta
nmedi a can be conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies or aninal
studies to which uncertainty factors have been applied. These uncertainty factors hel p ensure
that theRfDs will not underestinmate the potential for adverse noncarci nogenic effects to occur

In the case of |ead, EPA recomends the use of the Agency's Uptake Bi oki netic nodel which
predicts blood-lead levels for children ages 0.5-7 years under various exposure scenarios and
| ead concentrations.

D. Risk Characterization

The risk characterization step of the baseline risk assessnent process integrates the toxicity
and exposure assessnents into quantitative and qualitative expressions of risk. The output of
this process is a characterization of the Site-related potential noncarcinogenic and

carci nogeni ¢ health effects.

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ, or the ratio of the estinated intake derived fromthe
contam nant concentration in a given nediumto the contamnant's reference dose. By adding the
H® for all contaminants within a nmediumor across all nedia to which a given popul ati on may be
reasonabl y exposed, the hazard Index (H') can be generated. Calculation of a H in excess of
unity indicates the potential for adverse health effects. Indices greater than one will be
generated anytine intake for any of the chem cals of concern exceeds its Reference Dose (RfD).
However, given a sufficient nunber of chemcals under consideration, it is also possible to
generate a H greater than one even if none of the individual chem cal intakes exceeds their
respective RfDs.



Carcinogenic risk is expressed as a probability of devel oping cancer as a result of lifetine
exposure to a cintam nant concentration in a given nmedium Excess lifetine cancer risks are
determined by multiplying the intake | evel with the cancer potency factor. EPA s acceptable
target range for carcinogenic risk is one-in-ten-thousand (1E-4) to one-in-one-mllion (1lE-6).
Nei t her a cancer slope factor nor a reference dose is available for |ead. Instead, blood |ead
concentrations have been accepted as the best neasure of exposure to |lead. The EPA has

devel oped a bi oki neti ¢/ uptake nodel to assess chronic and nonchroni ¢ exposure of children to
|l ead. The uptake/bi okinetic nodel estinates total |ead uptake resulting fromdiet, inhalation
and ingestion of soil/dust, water, paint, and placental transport to the fetus. The

upt ake/ bi oki netic nmodel cal cul ates the uptake and bl ood | ead |l evels for the nbst sensitive
popul ation, children ages 0 to 6 years old. EPA uses a blood |ead | evel of 10 micrograns per
deciliter (ug/dl) as the benchnark to eval uate | ead exposure.

Current use

I ngesti on exposure to groundwater obtained fromprivate well one (PW1) constitutes the only
conpl ete exposure pathway for the current use scenario. PW1 |located in source Area 3, is no

| onger used as a drinking water source. The exposure and risk cal cul ations were nade as a
nmeasure of the risks which would be incurred if the well was used as a drinking water source.
Risks to a child resident due to ingestion of water from PW1 are presented in Table 6-5
Noncancer health effects are possible based on a measured H of 1.12. None of the constituents
whi ch were detected is a carcinogen; therefore, calculation of cancer risk due to ingestion of
water from PW1 is not necessary.

Ri sks to an adult resident due to ingestion of water from PW1 are presented in Table 6-5
Noncancer health effects are not expected based upon a neasured H of 0.27. Calculation of
cancer risk is not applicable

Future Use

The future use scenario considers the possibility that water supply wells may be installed in
the contam nant plurme. Consunption of water fromthe contam nated plune would result in an
unacceptabl e risk to human health and environnent. The shallow (water table) aquifer and the
deep (Yorktown) aquifer are considered separately.

Cont am nant Ri sk

The quantified carcinogenic risk and non-carci nogenic hazard indices for each aquifer is given
in Table 6-6 and Table 6-7

E. Environnmental Assessnent

Contact with or ingestion of contam nated surface waters are possi bl e exposure routes at this
site. The elevated chenmical levels in surface waters indicate that these chemcals may have a
potential inpact upon terrestrial and aquatic organi sns.

The results of the ecological sanpling in the adjacent wetlands are discussed in the R report.
Dry conditions at the time of the sanpling limted the scope of the investigation. Based only
on one site sanple conpared to a background sanple, a snall inpact on the benthic comunity in
the study area was identified. Fish tissue analyses indicate that higher |evels of DDD, DDE
and DDT are present in fish collected fromthe study site. Al of the observed tissue
concentrations (0.38-0.48 ng/kg) are well below the FDA Action Levels for DDT in fish of 5.0
ny/ kg (USEPA, 1980a).



Al t hough species diversity and equitability nmeasurenments of the macroinvertebrate comunities at
stream stati ons downgradi ent of the site are generally |less than those of the control stream
stations, both benthic communities appear to be healthy in terns of diversity and indicative of
good water quality.

F. Concl usi ons

Actual or threatened rel eases of hazardous substances fromthisSite if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

VI1. APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

Section 121(d) of CERCLA, as anended by SARA, requires that renedial actions conply with
requirenents or standards set forth under Federal and State environnmental |aws. The
requirenents that nmust be conplied with are those that are applicable or rel evant and
appropriate to the (1) potential renedial actions, (2) location, and (3) nedi a-specific
chemcals at the Site

Applicable requirenents are those requirenments specific to the hazardous substance, |ocation
and/ or contenpl ated renedial action, that are, or will be, related to the Site. These

requi renents woul d have to be net under any circunstance. Relevant and appropriate requirenents
are those requirenents that address problens or situations sufficiently simlar to those
encountered at the Site, so that their use is well suited to the Site, but for which the
jurisdictional prerequisites have not been net.

This Section exam nes the cleanup criteria associated with the contam nants found and the
envi ronnental nedi a contam nated

A, Action-Specific ARARs

Action-specific ARARs are technol ogy-based, establishing performance, design, or other simlar
action-specific controls or regulations on activities related to the nmanagenent of hazardous
substances or pollutants. Potential action-specific ARARs are presented in Table 7-1

B. Location-Specific ARARs

Locati on-specific ARARs are design requirenents or activity restrictions based on the
geogr aphi cal or physical positions of the Site and its surrounding area. Potentia
| ocation-specific ARARs are presented in Table 7-2

Federal classification guidelines for groundwater are as follows:

- dass l: G oundwater that is irreplaceable with no
alternative source or is ecologically vital

- dass |II: A - Goundwater currently used for drinking
wat er;
B - Groundwater potentially available for
drinking water;

- Cass Il1: A - Goundwater not considered Cass I|A State
classification guidelines are based on best
usage (NCAC 2L.0201). Under the State system



the aquifer is considered Cass GA
groundwat er, existing or potential source of
drinking water supply for hunmans under the
state system

C. Chem cal - Specific ARARs

Chemi cal -speci fic ARARs include those | aws and regul ati ons governing the rel ease of materials
possessing certain chemcal or physical characteristics, or containing specified chem ca
conmpounds. These requirenents generally set health or risk-based concentration linmts or

di scharge limtations in various environnental nedia for specific hazardous substances
contam nants, and pollutants. Potential chemcal-specific ARARs are listed in Table 7-3

VIII. REMED AL ACTI ON OBJECTI VES

A, G oundwat er

Based on the results of the RI, the baseline risk assessnent and considering the requirenents
for risk reduction, risk-based renmedi ation |evels, and the ARARs, the renedi al action objectives

specifically devel oped for groundwater at the site are presented in Table 8-1. The objectives
in establishing the renediation |evels were:

!  Prevent nmigration of contaminants to surface water that would result in contamination to
levels greater that the Anbient Water Quality Criteria (AWX).

Control future releases of contaminants to ensure protection of human health and the
envi ronnent (SARA Section 121[d]).

Permanently and significantly reduce nobility, toxicity, or volune of characteristic
hazardous waste with treatnent (SARA Section 121[d])

The final renediation levels, presented in Table 8-1, were selected as the nbst conservative of
the federal and state chemcal -specific ARARs, and if a standard did not exist, the risk-based
goal s. However, the average background concentrati on was selected as the renedi ation |level if
it exceeded the nost conservative |evel

B. Extent of Contam nation Above Renediation Levels

The chem cal groups found above the renediation levels in groundwater are pesticides, volatile
organics, sem-volatile organics, and nmetals. The approxi mate | ocations of the contam nant
plumes for each of the chem cal groups are shown in Figures 8-1, 8-2, 8-3, and 8-4,

respectively. The total extent of groundwater contami nation is a sunmation of the contam nant
plumes for each of the four chemcal groups. The estinated volunes of groundwater contam nation
above renedi ation | evels for each contam nant group are presented in Table 8-2. The

semi -vol atile and vol atile organics contanmination extends vertically through the upper 20 and 30
feet, respectively. Pesticides and netals contamnination extends through the upper 40 and 50
feet, respectively.



I X. DESCRI PTI ON OF ALTERNATI VES
Tabl e 9-1 summari zes the technol ogi es considered for renedi ati ng the groundwat er contam nati on,
at the FCX Washington Site. The table also provides the rationale as to why certain
t echnol ogi es were not retained for further consideration after the initial screening.
A. Renedial Alternatives to Address G oundwater Contam nation
The followi ng alternatives were devel oped to address groundwater contami nation at the Site:
Alternative 1: No Action
Alternative 2: Limted Action
Deed recordation

Long-t erm groundwat er nonitoring

Alternative 3: Goundwater Extraction/Onsite Treatnment
Di scharge to Surface Vater

The remedi al response actions to address groundwater contam nation are di scussed bel ow.
Alternative 1: No Action

This alternative provides the baseline case for conparing renedial actions for groundwater and
the I evel of inprovenent achieved. The only actions included in this alternative are

groundwat er sanpling and analysis of the existing wells, and a data review every 5 years for 30

years. Al sanples would be collected and anal yzed for the contam nants of concern.

There are no capital costs associated with this alternative. Operating costs are based on the
review of Site conditions every five years. There would be no naintenance costs.

Total Capital Costs $0
Present Wirth O & M Cost s $142, 635
Total Present Wrth Costs $142, 635

Alternative 2. Limted Action

descri bed above except that it includes inplenentation of institutional controls. The Agency

will request that the State inplenment deed recordation to control, limt, and nonitor activities
onsite.

Total Capital Costs $0

Present Wrth O & M Costs $142, 635

Total Present Wrth Costs $142, 635

Alternative 3: Goundwater Punping/ Onsite Treatnent/D scharge to Surface Water

This alternative includes extraction of the contam nated groundwater, VOC renoval using air
stripping, netals renmoval using precipitation and i on exchange, carbon adsorption for the
renmoval of organics, and discharge of the treated effluent to surface water.

G oundwat er nonitoring on at |east an annual basis would be required to evaluate renedi ation as
it progresses so that tinely adjustnents can be nmade, if determined appropriate. A period of 30
years is assuned for conplete renedi ation.



If an offsite discharge option is selected the treated effluent would neet the surface water

di scharge criteria of the NPDES pernmt that woul d be obtained during the remedi al design phase
The groundwater systemwill be designed to operate 24 hours per day. Systemcontrols would
all ow for conplete autonatic operation with mninmal operator attention. Al arns and switches
woul d be furnished for fail-safe operation

For costing purposes, it is assuned that all treatment equi pment would be | eased. To the extent
possi bl e, maj or equi prent woul d be furnished skid-nmounted and conplete with all piping and
controls mounted on structural steel support skids. Al so assuned for costing purposes, that air
quality control equiprent will be needed to capture volatile organics released fromthe air
stripper and that the sludge produced fromthe netals precipitation process and spent carbon

woul d be di sposed of at a RCRA approved hazardous waste landfill facility.
Total Capital Costs $ 3,367,813
Present Wrth O & M Costs $ 9, 115,079
Total Present Wrth Costs $12, 482, 892

X, SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives to address groundwater contamni nation were eval uated using the nine
evaluation criteria as set forth in the NCP, 40 CFR 300.430(e)(9). A brief description of each
of the nine evaluation criteria is provided bel ow.

THRESHOLD CRI TERI A

1. Overall Protection of Hunan Health and the Environnent addresses how an alternative as a
whol e will protect hunman health and the environnent. This includes an assessnent of how the
public health and the environnental risks are properly elimnated, reduced, or controlled
through treatnent, engineering controls, or controls placed on the property to restrict access
and (future) devel opnent. Deed restrictions are exanples of controls to restrict devel opnent.

2. Conpliance with Applicable or Rel evant and Appropriate Requirenents (ARARs) addresses

whet her or not a renedy conplies with all state and federal environnental and public health | aws
and requirenents that apply or are relevant and appropriate to the conditions and cl eanup
options at a specific site. |If an ARAR cannot be nmet, the analysis of the alternative nust
provide the grounds for invoking a statutory wai ver

PRI VARY BALANCI NG CRI TERI A

3. Long-termEffectiveness and Pernanence refers to the ability of an alternative to naintain
reliable protection of human health and the environnent over tine once the cleanup | evel s have
been net.

4. Reduction of Toxicity, Mbility, and Volune are the three princi pal measures of the overal
performance of an alternative. The 1986 anendnents to the Superfund statute enphasize that,
whenever possi bl e, EPA should select a remedy that uses a treatnment process to permanently
reduce the level of toxicity of contam nants at the site; the spread of contam nants away from
the source of contanminants; and the volune, or anount, of contamnation at the Site.

5. Short-termEffectiveness refers to the |ikelihood of adverse inpacts on hunan health or the
environnent that nmay be posed during the construction and inplenentation of an alternative unti

cl eanup | evel s are achi eved.

6. Inplementability refers to the technical and adm nistrative feasibility of an alternative



including the availability of materials and services needed to inplenment the alternative.

7. Cost includes the capital (up-front) cost of inplenenting an alternative, as well as the
cost of operating and maintaining the alternative over the long-term and the net present worth
of both the capital and operation and nai nt enance costs.

MODI FYI NG CRI TERI A

8. State Acceptance addresses whether, based on its review of the RI/FS and Proposed Plan, the
State concurs with, opposes, or has no coments on the alternative EPA is proposing as the
remedy for the Site.

9. Comunity Acceptance addresses whether the public concurs with EPA s proposed pl an.
Community acceptance of this proposed plan will be eval uated based on comments received at the
public neetings and during the public comrent period. These evaluation criteria relate directly
to requirements in Section 121 of CERCLA, 42 USC Section 9621, which determ ne the overall
feasibility and acceptability of the renedy. Threshold criteria nmust be satisfied in order for
arenedy to be eligible for selection. Prinmary balancing criteria are used to wei gh major
trade-of fs between renedies. State and community acceptance are nodifying criteria fornally
taken into account after public comrent is received on the proposed plan. Table 10-1 provides a
summary of all the alternatives. The eval uation of the potential renedial alternatives to

addr ess groundwat er were devel oped as fol | ows.

A. G oundwat er Renedi ation

The following alternatives were subjected to detailed analysis for groundwater renedi ati on:

Alternative 1: No Action
Alternative 2: Limted Action
Alternative 3: G oundwat er Punpi ng/ Onsi te Treat nment

Di scharge to Surface Water
Overal|l Protection of Human Health and the Environnent

Each alternative was evaluated to determne whether it is likely to effectively mtigate and
mnimze the long-termrisk of harmto public health and the environment currently presented at
the Site. Aternative 1 does not elimnate any exposure pathways or reduce the | evel of risk.
Alternative 2 elimnates sone exposure pathways, with a reduction in the potential risk of
groundwat er ingestion and inhalation. The exposure pathways associated wi th conti nued

contami nant mgration in groundwater and through surface water discharge woul d not be
elimnated. Aternative 3 elimnates exposure pathways and it is expected that any potential
ri sk of ingestion or inhalation would also be greatly reduced as long as the systemis in
operati on.

Conpl i ance Wth ARARs
The no action and the limted action alternatives would not conply with ARARs. Alternative 3
woul d attain ARARs at the entire Site. Tables 7-1 thru 7-3 identifies the regul ations

pertaining to these alternatives.

Long-term Effecti veness and Per manence



In Alternatives 1 and 2, contam nant migration through groundwater and surface water discharge
woul d continue. In Alternative 3, there would be a nmaxi numreduction in pathway exposure ri sk,
and furthet mgration would be elimnated.

Reduction of Toxicity, Mbility, and Vol ume

Alternatives 1 and 2 would not reduce the toxicity, nmobility, or volunme (T/MV) of the
contam nants. Alternative 3 provides the naxi mumreduction of T/MV.

Short-term Effecti veness

Al of the alternatives can be inplenmented without significant risks to the coomunity or on-site
wor kers and wi t hout adverse environnmental inpacts.

Inmpl emrentability

Alternative 2, requiring deed restrictions presents no inplenentability problens. Aternative 3
woul d require a NPDES permt if the treated effluent is discharged to Kenndy Creek. [|f Munt
Pl easant Canal is selected for discharge, substantive conpliance will be adequate.

Cost
Total present worth costs for the groundwater alternatives are presented in Table 10-1.
Xl. THE SELECTED REMEDY

Based upon consi deration of the requirenents of CERCLA, the NCP, the detail ed analysis of the
alternatives and public and state comments, EPA has selected Alternative 3, groundwater punp and
treat, as the renmedy for thisSite. At the conpletion of this renedy, the risk associated with
this Site has been calculated to be within the accepted risk range determned to be protective
of human health and the environment. The total present worth of the selected renedy is

$12, 482,892.00. See Tables 11-1 for the detailed cost estimate.

A. G oundwat er Renedi ation

G oundwat er renediation will involve the extraction of the contam nated groundwater at the Site
via extraction wells. The contam nated groundwater will be treated and di scharged to surface
wat er .

The treatment will consist of air stripping to renove volatile organics, precipitation and ion
exchange for the renoval of metals, and carbon adsorption to renove organics.

The groundwater systemwi |l operate 24 hours per day. Systemcontrols will allow conplete
autonatic operation with mninal operator attention. Long-termnonitoring for cleanup
verification purposes and to track contam nant plune mgration will be required. The systemis
expected to operate 30 years; sanples will be collected fromexisting wells on a quarterly basis
for the first 5 years, and on an annual basis for the follow ng 25 years.

The groundwater treatnent systemwill also require nonitoring and nai ntenance. Monitoring of the

treatnment systemw |l include periodic sanpling of the influent and effluent fromthe treatnent
system and anal ysis in accordance with the permt requirements. Al though dioxin contam nation
is not expected, the groundwater will be sanpled for dioxin during Renedial Design stage. |If

dioxin is found the selected remedy will be nodified to address any di oxi n probl em



B. Extraction and Performance Standards
Locati on of extraction wells and punping rates will be determ nedduring the renmedi al design

Final discharge will be to surface water. D scharge standards will nmeet the requirenents of the
NPDES permit, which will be defined during the devel opment of the Renedi al Design

G oundwat er shall be treated until the Renediation Cbjectives listed in Table 8-1 are attained
t hroughout the contam nant pl une.

The goal of this renmedial action is to restore the groundwater to its beneficial use, as defined
in Section 6.0. Based on information obtained during the RI, and the analysis of all renedia
alternatives, EPA and the State of North Carolina believe that the selected remedy nmay be able
to achi eve this goal

G oundwat er contam nati on nay be especially persistent in the imediate vicinity of the

contam nants' source, where concentrations are relatively high. The ability to achieve

remedi ation levels at all points throughout the area of attainnent, or plunme, cannot be
determi ned until the extraction system has been inplenented, nodified, as necessary, and plune
response nonitored over tine.

If the selected renedy cannot neet the specified performance standards, at any or all of the
nonitoring points during inplenentation, the contingency neasures and goals described in this
section may repl ace the selected remedy and goals for these portions of the plune. Such
contingency neasures wWill, at a mninmum prevent further mgration of the plunme and include a
conbi nati on of contai nment technol ogies and institutional controls. These nmeasures are
considered to be protective of human health and the environment, and are technically practicable
under the correspondi ng circunstances

The sel ected remedy will include groundwater extraction for an estinmated period of 30 years,

during which tine the systems performance will be carefully nonitored on a regular basis and
adj usted as warranted by the perfornance data collected during operation. Mdifications may
include any or all of the follow ng:

a) at individual wells where renediation | evels have been attai ned, punping nay be
di scont i nued;

b) alternating punping at wells to elimnate stagnation points;

c) pulse punping to allow aquifer equilibration and encourage adsorbed contam nants to
partition into groundwater

d) installation of additional extraction wells to facilitate or accel erate cleanup of the
cont am nant pl une.

To ensure that cleanup continues to be maintained, the aquifer will be nonitored at those wells
wher e punpi ng has ceased on an occurrence of at |east every 2 years follow ng discontinuation of
groundwat er extraction

If it is determned, on the basis of the preceding criteria and the system performance data,
that certain portions of the aquifer cannot be restored to their beneficial use, all of the
foll owi ng neasures involving | ongterm nanagenent nmay occur, for an indefinite period of tinme, as
a nodification of the existing system



a) engineering controls such as physical barriers, or long-termgradi ent control provided by
low | evel punping, as contam nant neasure

b) chem cal -specific ARARs may be waived for the cleanup of those portions of the aquifer based
on the technical inpracticability of achieving further contam nant reduction

c) institutional controls may be provided/nmaintained to restrict access to those portions of
the aqui fer which remain above renedi ati on | evel s;

d) continued nonitoring of specified wells; and
e) periodic reevaluation of renedial technologies for groundwater restoration. The decision to
invoke any or all of these neasures nay be nade during a periodic review of the renedial action

which will occur at 5 year intervals in accordance with CERCLA Section 121(c).

The remedi al actions shall conply with all ARARs (See Sections VII).



RESPONSI VENESS SUMVARY

FCX WASHI NGTON GROUNDWATER CONTAM NATI ON SI TE
WASHI NGTQN, NORTH CARCLI NA

Responsi veness Summary Overvi ew

The Responsi veness Summary is the official record of how the Agency responded to public coments
as a part of the decision naking process. The responsiveness summary al so provi des the decision
makers of the | ead Agency with the public's views, so that they are considered in the fina
deci si on.

This docunment is segregated into three conponents; summary of the community's invol venent, the
Agency' s response to comments received at the proposed plan public neeting and the Agency's
response to witten coments received fromconcern parties during the process

Background of Community | nvol venrent and Concerns

The public concerns regarding this Site have been minimal. This is probably the result of the
Agency' s rather extensive comunity relations efforts, and the fact that the renoval action
conducted at the Site renoved the primary threat.

Two public neetings were held. The first neeting on Cctober 3, 1991 was the introduction of the
Super fund process, and the second neeting was the proposed plan neeting on May 4, 1993. Severa
fact sheets were prepared and distributed through out the process. The Renedial I|nvestigation
(RI) and Feasibility Study (FS) reports along with the Proposed Plan were released to the public
in April 1993. Al of these docunents as well as the Adm nistrative Record were nade avail abl e
to the public via the Brown Library, in Washington, North Carolina. Announcenents of each
neeting were advertised in the | ocal newspaper and press rel eases prepared.

Public Meeting Comments

These are the comunity concerns that were expressed as a result of the May 4, 1993 proposed
plan public neeting are as foll ows:

Comments: A gentleman inquired if the FCX decl ared bankruptcy in anticipation of the huge
cl eanup cost associated with the Site

Response: W really don't know the reason bankruptcy was declared. W were nade aware of the
proceedings at the latter stage of the process and were able to retain 2.5 mllion dollars of
their assets, for the cleanup at the FCX Statesville and Washington Sites.

Comments: Wiat is the total cost of the projected cl eanup?

Response: The approxi mate cost including previously incurred cost is about $19, 000, 000. 00

Comments: How far has the contam nation mgrated? and how many wells are there at the Site to
show novenent of the plune?

Response: EPA installed eighteen wells that | ook at the surfical and the Yorktown aquifers.
The contam nation is still within the boundary of the Site.

Comments: Wat would the future deed restrictions entail ?



Response: The restriction would seek to restrict the use of the groundwater until it was
restored to useable condition. The renoval and treatnment of the contanminated soil will restore
the soils so that the property can have unrestricted use

Comments: Is it safe to eat at Charlie Tons Restaurant given it's close proximty to the Site?
Response: The pesticides are not especially volatile and require that they be airborne via

bl owi ng dust to cause a problem However, the cleanup standards selected will render the Site
safe for public use even in the event of airborne dust. The results of sanpling conducted in
the interior of Charlie Tons Restaurant were within EPA s acceptable risk range

Comments: WII| the treated groundwater have to neet a mnimumcontam nant | evel before it can
be di scharged

Response: Yes
Comments: Wien will the groundwater renediation action begin, and how long will it take?

Response: It will probably be a year to a year and a half before the renedial action begins,
and take anywhere from 15-30 years to conplete

Comments: Does the Agency antici pate any novenent of the contanminated groundwater in that tine?

Response: W anticipate sone novenent, but the extent of contamination will be re-evaluated to
conpensate for any such novenent at the tinme of renedial action

Comments: |s there an estimate of the anount of the discharge for the NPDES permt?

Response: W estinmate it to be approxinmately 20 mllion gallons.

Comments: Thirty three million dollars is a lot of noney to spend on this one snall Site

Coul dn't the contami nated soil be diluted by spreading the soil on other farns where people
would be willing to accept the soil, or could these soils be repackaged with other pesticides?

There are probably unacceptabl e | evel s of pesticides on farns all over the Washi ngton area.

Response: One major problemwi th that idea is DDT, DDE and Li ndane are banned pestici des, and
legal |y these things cannot be done.

Comments:  Has the contam nation reached the Castle Hayne Aquifer?

Response: The Renedial Investigation did not address the Castle Haynes. W don't believe the
Castl e Hayne has been affected

Comments:  Your slides didn't give the overall volunme of soil present at the site

Response: W surveyed the stockpile and counted the bags and estinmated we have 14, 700 cubic
yards of contam nated soil, give or take five to ten percent.

Comments:  Wio nonitors the contractor and eval uates his perfornance?
Response: The on-scene coordinator will performthat duty.

Comments: Wiat will be the limtation on the soils being used for fill material after
remedi ati on?



Response: Because of perception the soil won't be sold by the truckload at the Site. But it
wi Il probably be made available for the city's public works departnent.

Comments: Gven the fact that farners apply these pesticides year after year because they | ose
their strength. How long would we have to wait for this stuff to becone harmess if we did
not hi ng?

Response: The half-life for chlordane pesticides is eighteen years, and that half-life depends
on several variables such as the presence of oxygen, etc. That does not nean the Site will be
saf e enough for people to be in direct contact with the contamninated soil

Comments: W were di scussing the novenent of the groundwater and you assured us that
contam nation had not mgrated very far. The Lathamresidence is very close, howis it
i npact ed?

Response: The groundwater is flowi ng away fromthe Lathamresi dence, however, their well was
primarily contaminated with metals and only one of the seventeen pesticides present on Site.
The probabl e source is fromthe over land flow fromthe warehouse al ong the drai nage ditch
Comments: What if it doesn't work.

Response: It depends on why it doesn't work, but we would re bid the job if there is a problem
with the unit or the vendor. If the technology is not adequate another public neeting will be
hel d and another alternative sel ected

Witten Comments Received During the Public Comment Period

Comments:  There was one letter subnmitted in response to the Proposed Plan Public Meting
Serious concern was expressed over the anount of noney to be spent at this Site, and that
fifteen to twenty mllion dollars is too much noney to spend to inprove one person's risk of
devel opi ng cancer. The letter expressed an overall disagreement with the risk assessnent
process, and how overall risk is determned. The author believes that Alternative 2, limted
action would be the best alternative. The author is also at odds with the decision to use
thernal desorption to address the soil contamnation. It is his belief that the waste can be
shipped off-site to a salt mne for back fill. He is certain that the contam nation won't ever
escape fromthe salt formations, and all this can be done at a considerabl e cost savings.

Response: Regulatory requirenents will not allowthe landfilling of these contam nants outside
an approved RCRA landfill.

Comments: The Pamliico-Tar R ver Foundation forwarded a letter to the Agency in support of the
actions taken at the Site. The letter also expressed concern over the potential threat posed by
the old city dunp located in the wetlands behind the Site, and the fact that actions taken at
the FCX Site don't enconpass the old city dunp.

Response: The city dunp will have to be considered as separate site and would have to be
proposed for the National Priority List before EPA could becone invol ved



State of North Carolina
Department of Environnment, Health, and Natural Resources
512 North Salisbury Street Raleigh, North Carolina 27604

James B. Hunt, Jr., Governor

Di vision of Solid Waste Managenent
Tel ephone 919- 733- 2801

Jonat han B. Howes, Secretary
Sept enber 13, 1993

M. M chael Townsend
Renmedi al Project Manager
US EPA Region |V

345 Courtland Street, NE
Atlanta, GA 30365

RE: State Concurrence with the Draft Record of Decision Operable Unit 1, G oundwater FCX
Washi ngton NPL Site Washi ngton, Beaufort County, NC NCD 981 475 932

Dear M. Townsend:

The State of North Carolina has reviewed the Draft Record of Decision for the FCX Washi ngton
Site and concurs with the sel ected renedy, subject to the followi ng conditions.

1. State concurrence on this Draft Record of Decision (ROD) and the selected renedy for the
site is based solely on the information contained in the Draft Record of Decision dated June
1993. Should the State receive new or additional information which significantly affects the
concl usions or renedy selection contained in the ROD, it may nodify or withdraw this concurrence
with witten notice to EPA Region |V.

2. State concurrence on this Draft ROD in no way binds the State to concur in future decisions
or commits the States to participate, financially or otherwise, in the clean up of the site.
The State reserves the right to review, overview, coment, and nake i ndependent assessnent of
all future work relating to this site.

3. If, after renediation is conplete, the total residual risk |evel exceeds 10[-6], the State
may require deed recordation/restriction to docunent the presence of residual contam nation and
possibly limt future use of the property as specified in NCGS 130A-310. 8.



4. 1t is our understanding that screening analysis of the groundwater at the subject site for
di oxi ns/ di benzofurans will be perforned during the renedi al design.

If, PCDD s/PCDF's are determined to be present in groundwater at detectable levels, risk val ues
as shown in Table 6-6 of the ROD and renedi al action objectives for groundwater as noted in
Tabl e 8-1 must be recalculated and submitted for review. The granular activated carbon (GAC
system nust al so be desi gned based on PCDD s/ PCDF' s as contam nants of concern in the

groundwat er and GAC unit disposal nethods nay al so change.

The State of North Carolina appreciates the opportunity to comment on the Draft Record of
Deci sion for the subject site, and we ook forward to working with EPA on the final renedy.

Si ncerely,
Jack Butler, PE
Envi ronnent al Engi neering Supervi sor

Super fund Section

cc: Randy ME veen, NC Superfund Section
Bruce N chol son, NC Superfund Section



